PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-2891 91 

(43)Date of publication of application : 01.11.1996 



(51)Int.CL 



H04N 


5/232 


G02B 


7/28 


G03B 


3/10 


G03B 


13/34 


H04N 


5/335 



(21) Application number : 07-090524 

(22) Date of filing : 1 7.04.1 995 



(71 Applicant : SONY CORP 
(72)Inventor : TANAKA KENTARO 



(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To correct on-axis chromatic aberration corresponding to 
zooming quantity and to improve resolution. 

CONSTITUTION: A control part 10 varies the zooming quantity by driving a 
driving motor IF via a motor driving part 7 corresponding to the input from a 
user, and moving a zoom lens 1B. At this time, the control part 10 reads out 
a focusing position at every color in accordance with the zooming quantity 
detected by an A/D conversion part 6 by referring to a reference table 
stored in memory, and corrects focusing by driving the height varying parts of 
image pickup elements 3R, 3G and 3B independently via driving parts 9R, 9G 
and 9B according to a read out focusing position. 
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^* NOTICES * 

"jPO and'NCIPI* are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical system which is equipped with a zoom function and condenses the image pick-up 
light from a photographic subject, and a color-separation means to decompose the image pick-up light 
from this optical system into the light of at least 2 colors, At least two image sensors which have the 
height adjustable means which carries out adjustable [ of the height of an image pick-up side ] t receive 
the image pick-up light which carries out incidence to an image pick-up side from the above-mentioned 
color-separation means, and output an image pick-up output, Image pick-up equipment which has an 
amount detection means of zoom to detect the amount of zoom of the above-mentioned optical system, 
and a focal adjustment means to control independently the height adjustable means of each above- 
mentioned image sensor according to the detection output of this amount detection means of zoom, to 
control the height of the image pick-up side of each image sensor, and to adjust a focus. 
[Claim 2] A storage means to memorize the controlled variable of the height of the image pick-up side 
of each image sensor corresponding to the detection output of said amount detection means of zoom in 
said focal adjustment means, According to the detection output of the above-mentioned amount 
detection means of zoom, the controlled variable of the height of the image pick-up side of each image 
sensor corresponding to the detection output concerned is read from a storage means, the image pick- 
up equipment according to claim 1 characterized by having the control means which controls the height 
adjustable means of each of said image sensor according to this controlled variable that carried out 
reading appearance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image pick-up equipment which made it possible to 
amend a focus according to the amount of zoom of the optical system which prepares for example, in 
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video camera equipment etc., and has a zoom function especially about suitable image pick-up 

equipment. 

[0002] 

[Description of the Prior Art] Conventionally, video camera equipment using solid state image pickup 
devices, such as a charge-coupled device (henceforth CCD:Charge Coupled Device), as an image sensor 
which picturizes the image pick-up light from a photographic subject is known. The image pick-up light 
which carries out incidence through optical system is received by one CCD, the image pick-up light 
which carries out incidence to the veneer-type video camera equipment which picturizes through optical 
system is decomposed into the three primary colors, the image pick-up light of each color is 
respectively received to such video camera equipment by one CCD, and there is video camera 
equipment of 3 plate type which picturizes by three CCD in total etc. among it. 

[0003] With above-mentioned veneer-type video camera equipment, CCD which adjoins, for example and 
which prepared the color filter of green, blue, and red by turns for every pixel is used. With such veneer- 
type video camera equipment, the charge of each pixel of CCD is read and an image pick-up signal 
including color information is formed by compounding these charges according to arrangement of a color 
filter. Therefore, with this veneer-type video camera equipment, the image which includes color 
information by one CCD can be picturized, and the cost of equipment can be reduced. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the image pick-up signal which compounds 
the charge read from the adjoining pixel and includes color information is formed while the image which 
includes color information by one CCD can be picturized with above-mentioned veneer-type video 
camera equipment, the resolution of the image pick-up signal acquired as compared with the number of 
pixels of CCD becomes low. 

[0005] On the other hand, the image pick-up light condensed by optical system is decomposed into red, 
green, and blue using color-separation prism, and the image pick-up side of each CCD is made to carry 
out image formation of the light of each color with the video camera equipment of 3 plate type. And the 
image pick-up signal for every color picturized by each CCD is compounded, and an image pick-up 
signal is formed. For this reason, with the video camera equipment of this 3 plate type, resolution can be 
made high as compared with the veneer-type video camera equipment using CCD of the same number 
of pixels. 

[0006] Here, in the case where the lens equipped with the zoom lens for zoom and the focal lens for 
focal adjustment is used as the above-mentioned optical system, if a zoom lens is moved and a zoom is 
performed where a focus is adjusted, a focal location will be changed according to the amount of zoom. 
For this reason, it is necessary to move a focal lens according to the amount of zoom, and to amend a 
focus. In this case, it asks for the relation of fluctuation between the amount of zoom, and a focal 
location beforehand, a focal lens is moved according to the amount of zoom according to this relation, 
and a focus is amended. 

[0007] Moreover, since the refractive indexes of a lens differ according to the wavelength of the light 
which carries out incidence, the so-called axial overtone aberration from which a focal location differs 
for every color generates them. This axial overtone aberration is changed according to fluctuation of the 
location of zoom of a zoom lens, i.e., the amount. 

[0008] For this reason, if a focal lens was moved when the location of the direction of a focus of each 
CCD is set up so that axial overtone aberration may serve as min at the time of a certain amount of 
zoom, and changing the amount of zoom, since axial overtone aberration would be changed according to 
migration of a zoom lens, there was a problem it becomes impossible to make no focal location of CCD 
the optimal only by moving a focal lens. Since it is high resolution from the first when such a lens is 
especially used for the video camera equipment of above-mentioned 3 plate type, the effect of lowering 
of the resolution by axial overtone aberration is large. 

[0009] This invention is made in view of an above-mentioned trouble, can amend axial overtone 
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-^aberration according to the amount of zoom, and aims at offer of the image pick-up equipment which 
can raise'resolulion. 
[0010] • 

[Means for Solving the Problem] The optical system which the image pick-up equipment concerning this 
invention is equipped with a zoom function, and condenses the image pick-up light from a photographic 
subject, A color-separation means to decompose the image pick-up light from optical system into the 
light of at least 2 colors, At least two image sensors which have the height adjustable means which 
carries out adjustable [ of the height of an image pick-up side ], receive the image pick-up light which 
carries out incidence to an image pick-up side from a color-separation means, and output an image 
pick-up output, It has an amount detection means of zoom to detect the amount of zoom of optical 
system, and a focal adjustment means to control the height adjustable means of each image sensor 
independently according to the detection output of the amount detection means of zoom, to control the 
height of the image pick-up side of each image sensor, and to adjust a focus. 

[0011] Moreover, a storage means by which the image pick-up equipment concerning this invention 
memorizes the amount of adjustments of the height of the image pick-up side of each image sensor 
corresponding to the detection output of the amount detection means of zoom in a focal adjustment 
means, according to the detection output of the amount detection means of zoom, reading appearance 
of the amount of adjustments of the height of the image pick-up side of each image sensor 
corresponding to the detection output concerned is carried out from a storage means, and it is 
characterized by having the control means which controls the height adjustable means of each image 
sensor according to this amount of adjustments that carried out reading appearance. 
[0012] 

[Function] When the image pick-up light from a photographic subject carries out incidence of the optical 
system at the time of an image pick-up, it condenses this image pick-up light, and it is made it to carry 
out incidence to a color-separation means with the image pick-up equipment concerning this invention. 
A color-separation means decomposes into the light of at least two colors the image pick-up light 
condensed by optical system, and it is made it to carry out incidence to at least two image sensors. 
Thereby, the image pick-up light decomposed for every color carries out image formation on the image 
pick-up side of each image sensor. Each image sensor outputs the image pick-up output according to 
the image pick-up light from a color-separation means, respectively. 

[0013] Here, if it carries out adjustable [ of the amount of zoom of optical system ], the focal location of 
the image pick-up light which carries out incidence to each image sensor according to the amount of 
zoom will be changed. For this reason, a focal adjustment means controls the height adjustable means of 
each image sensor according to the detection output of the amount detection means of zoom, controls 
independently the height of the image pick-up side of each image sensor, and adjusts a focus. 
[0014] Specifically, the focal adjustment means memorizes the amount of adjustments of the height of 
the image pick-up side of each image sensor corresponding to the detection output of the amount 
detection means of zoom for the storage means beforehand. And a control means reads the amount of 
adjustments of the height of the image pick-up side corresponding to the detection output of the 
amount detection means of zoom from a storage means, and controls the height adjustable means of 
each image sensor according to this amount of adjustments. 

[0015] And the height adjustable means of each image sensor carries out adjustable [ of the height of 
the image pick-up side of each image sensor ] according to the control from a focal adjustment means, 
and adjusts a focus. Thereby, with this image pick-up equipment, even if it changes the focal location of 
image pick-up light in a property which is different for every color according to the amount of zoom of 
optical system, it can adjust so that a focus may become the optimal for each [ which receives the 
image pick-up light of each color ] image sensor of every. 
[0016] 

[Example] Hereafter, the suitable example of this invention is explained to a detail, referring to a drawing. 
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[0017] First the image pick-up equipment concerning this invention is applicable to the video camera 
equipment which picturizes the image pick-up light from the photographic subject shown in drawing 1 R> 
1. This video camera equipment is equipped with the lens 1 which condenses the image pick-up light 
from a photographic subject, the color-separation prism 2 which decomposes the image pick-up light 
from this lens 1 into the three primary colors, three image sensors 3R, 3G, and 3B which receive each 
image pick-up light from this color-separation prism, and the process processing section 4 which forms 
an image pick-up signal based on the image pick-up output by which reading appearance was carried out 
from these image sensors 3R, 3G, and 3B. 

[0018] The above-mentioned lens 1 is equipped with focal lens 1C for adjusting the focus of the image 
pick-up light which carries out incidence of the amount of zoom of the image pick-up light condensed by 
objective lens 1 A which makes the image pick-up light from a photographic subject condense, and this 
objective lens 1A through zoom lens 1B which carries out adjustable, and this zoom lens 1B. Zoom lens 
1B and focal lens 1C are movable in the direction of an optical axis of objective lens 1A. 
[0019] Moreover, this lens 1 is equipped with the zoom controller which is made to move zoom lens 1B 
and adjusts a zoom, and the focal controller which is made to move focal lens 1C and adjusts a focus. 
[0020] The above-mentioned zoom controller consists of drive-motor 1D which moves zoom lens 1B in 
the direction of an optical axis, and potentiometer 1E which detects the location of zoom lens 1B. And if 
zoom lens 1B is moved in the direction of an optical axis and it carries out adjustable [ of the amount of 
zoom ] by drive-motor 1D, potentiometer 1E will generate this amount of zoom, i.e., the detection 
electrical potential difference according to the location of zoom lens 1B. 

[0021] Moreover, the above-mentioned focal controller is equipped with drive-motor 1F which move 
focal lens 1C in the direction of an optical axis, and potentiometer 1G which detect the location of focal 
lens 1C. And if focal lens 1C is moved in the direction of an optical axis and it carries out adjustable [ of 
the amount of zoom ] by drive-motor 1 F, potentiometer 1G will generate this amount of zoom, i.e., the 
detection electrical potential difference according to the location of zoom lens 1C. 

[0022] Moreover, this video camera equipment is equipped with the motorised section 5 which drives the 
above-mentioned drive-motor 1D, the A/D-conversion section 6 which carries out the analog / digital 
conversion of the detection electrical potential difference supplied from above-mentioned potentiometer 
1 E (only henceforth A/D conversion), the motorised section 7 which drives the above-mentioned drive- 
motor 1F, and the A/D-conversion section 8 which carries out A/D conversion of the detection 
electrical potential difference supplied from the above-mentioned potentiometer 1 G. 
[0023] Moreover, each above-mentioned image sensors 3R, 3G, and 3B consisted of solid state image 
pickup devices, such as a charge-coupled device (CCD:Charge Coupled Device) which has the same 
configuration, and are equipped with the height variant part which carries out adjustable [ of the height 
of an image pick-up side ], respectively. And this video camera equipment is equipped with the 
actuators 9R, 9G, and 9B which drive the height variant part of each of these image sensors 3R, 3G, and 
3B, the above-mentioned motorised sections 5 and 7 and the control section 10 which performs control 
of Actuators 9R, 9G, and 9B, and the input section 1 1 which inputs the directions from a user. 
[0024] Since each above-mentioned image sensors 3R, 3G, and 3B have the same configuration, they 
explain only image sensor 3R hereafter. This image sensor 3R is equipped with a case 21, the height 
variant part 22 fixed to the pars basilaris ossis occipitalis of this case 21, and CCD23 fixed to the top 
face of this height variant part 22 as shown in drawing 2 . Thereby, the location of the direction of an 
optical axis of the image pick-up side 24 of CCD23 can be adjusted by carrying out adjustable control of 
the height of the height variant part 22. 

[0025] Moreover, this image sensor 3R is equipped with two or more wiring 25 which connects the 
terminal used for I/O, current supply, etc. of a read-out clock, a read-out signal, etc., and two or more 
above-mentioned terminals 26 by being prepared in fields other than image pick-up side 24 of two or 
more connection terminals 26 prepared in the periphery of a case 21, and the top face of the above 
CCD 23. Moreover, while protecting CCD23 inside a case 21, and wiring 25 grade, in consideration of the 
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.permeability of the image pick-up light which carries out incidence, the glass plate 27 is formed in the 
top face of a case 21 in the image pick-up side 24. 

[0026] Wiring 25 is equipped with a sufficient deflection and flexibility so that it may not disconnect, 
even if spacing of CCD23 and the connection terminal 26 changes by carrying out adjustable control of 
the height of the height variant p^rt 22. The connection terminal 26 is made into the abbreviation 
configuration for L characters, the end side is connected with wiring 25, and the other end side is 
located in the exterior of a case 21. Thereby, I/O of the signal from CCD23 is performed through wiring 
25 and the connection terminal 26. 

[0027] As shown in drawing 3 , the above-mentioned height variant part 22 fixes an end at the pars 
basilaris ossis occipitalis of a case 21, and, specifically, consists of compound-die bimorph 22A which 
fixed the other end to the base of CCD23. This compound-die bimorph 22A is connected to the above- 
mentioned actuator 9R through the connection terminal 26 to which the wiring 25 from CCD23 is not 
connected, and driver voltage is supplied from actuator 9R. As shown in drawing 4 , by changing the 
driver voltage from actuator 9R, this height variant part 22 can change that height H, and can adjust 
now easily the location of the direction of an optical axis of the image pick-up side 24 of CCD23. 
[0028] Moreover, other image sensors 3G and 3B have the same configuration as image sensor 3R 
mentioned above, and can carry out now adjustable [ of the height of the image pick-up side 24 ] 
respectively like ****. 

[0029] Hereafter, actuation of this video camera equipment is explained. With this video camera 
equipment, it is condensed by objective lens 1 A and incidence of the image pick-up light from a 
photographic subject is carried out to zoom lens 1B. Zoom lens 1B performs zoom adjustment of image 
pick-up light which carries out incidence from objective lens 1 A, and it is made it to carry out incidence 
to focal lens 1C. Focal lens 1C adjusts the focus of the image pick-up light which carries out incidence 
through zoom lens 1 B, and it carries out incidence to the color-separation prism 2. The color-separation 
prism 2 divides into green light, blue glow, and red light the image pick-up light which carried out 
incidence, and it is made it to carry out incidence to image sensors 3R, 3G, and 3B, respectively. 
[0030] If image pick-up light carries out incidence of each image sensors 3R, 3G, and 3B, they will 
supply the image pick-up output for every color according to this image pick-up light to the process 
processing section 4. The process processing section 4 processes process processing etc. to the image 
pick-up output of each image sensors 3R, 3G, and 3B, and forms and outputs an image pick-up signal. 
[0031] By the way, with this video camera equipment, focal lens 1C is moved according to the directions 
from a user, and a focus is adjusted. That is, if a user operates the above-mentioned input section 1 1 
and inputs the amount of adjustments of a new focal location, the input section 1 1 will generate the 
input data according to the inputted focal location, and will supply the generated input data to a control 
section 10. A control section 10 controls the above-mentioned motorised section 7 according to the 
input data from the input section 11. And the motorised section 7 drives drive-motor 1 F based on the 
control from a control section 10. Thereby, drive-motor 1F move focal lens 1C in the direction 
according to the input from a user. 

[0032] Migration of focal lens 1C changes the detection electrical potential difference of potentiometer 
1G according to the location of focal lens 1C. If the location of focal lens 1C turns into a focal location 
inputted by the user based on this detection electrical potential difference, a control section 10 will 
control the motorised section 7, and will stop actuation of drive-motor 1F. Thereby, the focus of a lens 
1 is adjusted according to an input from a user. 

[0033] Moreover, with this video camera equipment, it carries out adjustable [ of the amount of zoom by 
this zoom lens 1B ] according to the input from a user. That is, if a user operates the above-mentioned 
input section 1 1 and inputs the amount of zoom, the input section 1 1 will generate the input data 
according to the inputted amount of zoom, and will supply the generated input data to a control section 
10. A control section 10 controls the above-mentioned motorised section 5 according to the input data 
from the input section 1 1. And the motorised section 5 drives drive-motor 1D based on the control from 
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a control section 10. Thereby, drive-motor 1D moves zoom lens 1B in the direction according to the 
input from a user. 

[0034] Migration of zoom lens 1B changes the detection electrical potential difference of potentiometer 
1E according to the location of zoom lens 1B. If the location of zoom lens 1B turns into a location 
according to the above-mentioned amount of zoom based on this detection electrical potential 
difference, a control section 10 will control the motorised section 5, and will stop actuation of drive- 
motor 1D. Thereby, the amount of zoom of a lens 1 serves as a value according to an input from a user. 
[0035] By the way, if zoom lens 1B is moved as mentioned above and it carries out adjustable [ of the 
amount of zoom ], a focal location will be changed according to the amount of zoom. Moreover, 
fluctuation of this focal location differs according to the distance from a lens 1 to a photographic 
subject. Therefore, in case a zoom is performed, it is necessary to amend a focus according to the 
amount of zoom. 

[0036] Moreover, since the refractive indexes of a lens differ according to the wavelength of the light 
which carries out incidence, the so-called axial overtone aberration from which a focal location differs 
for every color occurs. This axial overtone aberration is changed according to change of the location of 
zoom lens 1B. That is, fluctuation of the focal location when changing the amount of zoom will differ for 
every color, and cannot amend only by moving focal lens 1C. 

[0037] For this reason, with this video camera equipment, in order to perform amendment of an above- 
mentioned focus, and amendment of axial overtone aberration, it asks for the relation of fluctuation 
between the amount of zoom, and a focal location for every color beforehand. The relation of fluctuation 
between this amount of zoom and a focal location differs according to the distance from a lens 1 to a 
photographic subject, as shown in drawing 5 . Therefore, it asks for some the amounts of zoom at the 
time of a typical distance, for example, 10cm, 25cm, 50cm, and 1m and 2m and the relation of fluctuation 
of a focal location (henceforth a cam curve) for every color, and memorizes as a reference table in the 
memory which prepared this relation in the control section 10. 

[0038] and in case the amount of zoom is changed, with reference to the reference table memorized in 
memory, a control section 10 carries out reading appearance of the focal location corresponding to the 
amount of zoom to change, according to this focal location that carried out reading appearance, drives 
the height variant part of each image sensors 3R, 3G, and 3B, and adjusts a focus. 
[0039] That is, with this video camera equipment, the focus according to the amount of zoom is 
amended according to the flow chart shown in drawing 6 R> 6. 

[0040] First, in step S1, a new focal location is inputted from a user, a control section 10 progresses to 
step S4, when it does not detect and correspond [ whether the focal location moved and ], and when it 
corresponds, it progresses to continuing step S2. 

[0041] In step S2, a control section 10 detects a new focal location, and progresses to continuing step 
S3. 

[0042] In step S3, a control section 10 detects on which cam curve a new focal location and the amount 
of zoom are with reference to the above-mentioned reference table, and progresses to step S4. Here, 
when a new focal location and the amount of zoom are between cam curves, the straight-line 
complement of each curve before and behind that is carried out, for example, a new cam curve is 
computed, and it memorizes in memory. Thereby, a control section 10 chooses the cam curve for 
performing focal amendment according to the amount of zoom for every color. When the amount of 
zoom is Z1, the focal location is F1 and, specifically, a control section 10 chooses the cam curve whose 
distance to the photographic subject shown in drawing 6 is 2m by the case. 

[0043] In continuing step S4, a new zoom location is inputted from a user, when it does not detect and 
correspond [ whether the zoom location moved and ], it ends, and when it corresponds, it progresses to 
continuing step S5. 

[0044] In step S5, a control section 10 detects a new zoom location, and progresses to continuing step 
S6. 
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.[0045] In step S6, a control section 10 reads the focal location corresponding to a new zoom location 
with reference to the cam curve chosen in step S3. Specifically, the distance to the photographic 
subject chosen in step S3 reads the focal location F2 corresponding to the new amount Z2 of zoom with 
reference to the cam curve which is 2m. And according to this read focal location F2, a control section 
10 controls the height control section 22 of image sensor 3R, adjusts the height of the image pick-up 
side 24, and is completed. 

[0046] Moreover, according to the cam curve chosen at the above-mentioned step S3 in this step S6 
about the image sensors 3G and 3B as well as image sensor 3R, a control section 10 controls the height 
control section 22 according to the new amount Z2 of zoom, and adjusts the height of the image pick-up 
side 24. 

[0047] Thereby, with this video camera equipment, according to the amount of zoom, the height of the 
image pick-up side 24 of each image sensors 3R, 3G, and 3B can be adjusted independently, and a focus 
can be amended independently. For this reason, even if axial overtone aberration changes according to 
the amount of zoom, the fluctuation of a focus based on this axial overtone aberration can be 
independently amended for every image sensor, and the axial overtone aberration which was not able to 
be amended only by moving a focal lens in conventional image pick-up equipment can be amended 
nearly thoroughly. Therefore, with this video camera equipment, resolution can be raised by amending 
axial overtone aberration. 

[0048] In addition, although considered as the configuration which is made to move focal lens 1C by 
drive-motor 1 G and the motorised section 7, and adjusts a focus in the above-mentioned example Since 
the location of the direction of an optical axis of the image pick-up side 24 of CCD23 can be adjusted 
and a focus can be adjusted by the height variant parts 22, such as compound-die bimorph 22A, the 
simplification, lightweight-izing, and low-pricing of a lens can be attained being able to use drive-motor 
1G and the motorised section 7 as unnecessary. 

[0049] Moreover, although the above-mentioned example showed what uses wiring 25 for connection 
between CCD23 of image sensor 3R, and the connection component 26, it may be made to make the 
connection through the height variant part 22. Thereby, wiring can be simplified. Connection which uses 
the height variant part 22 is made only the parts of for example, the current supply section etc., and you 
may make it other connection use wiring 25 like an above-mentioned example. 

[0050] In this case, what is necessary is to install the height variant part 22 of the same number as the 
wiring 25 shown in drawing 2 in juxtaposition, and just to connect the connection terminal 26 with 
CCD23 electrically through each height variant part 22, if the height variant part 22 is one of those 
which consist of electrical conducting materials. Thereby, since height variant part 22 the very thing can 
be used as wiring, time and effort, such as preparing a circuit pattern, becomes unnecessary. 
[0051] Moreover, what is necessary is to be putting a circuit pattern 32 on the height variant part 22, 
and just to connect the connection terminal 26 with CCD23 electrically through this circuit pattern 32, 
when the height variant part 22 does not have conductivity, for example, as shown in drawing 7 . The 
same sign is hereafter given to the configuration shown in above-mentioned drawing 2 t and a 
corresponding part, and the detailed explanation is omitted. 

[0052] That is, in such image sensor 3R, CCD23 is fixed on the small substrate 28, and the terminal 29 
for making it flow through the front flesh side of the small substrate 28 is formed. And each terminal of 
CCD23 is electrically connected to the upper bed of a terminal 29 by the so-called wirebonding through 
a wire 30, and the soffit of this terminal 29 is electrically connected to the rear-face pattern 31 of the 
small substrate 28. 

[0053] The above-mentioned circuit pattern 32 is put and formed in the front face of compound-die 
bimorph 22A which consists of conductive raw materials, such as copper foil, and does not have 
conductivity. As for this circuit pattern 32, only the required number is formed according to the number 
of terminal 29 grades. And the end of a circuit pattern 32 is electrically connected to the rear-face 
pattern 31 of the small substrate 28, and the other end is electrically connected to the connection 
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.component 26. By this, the connection component 26 will be electrically connected with CCD23 using a 
circuit pattern 32. The height variant part 22 can be constituted from construction material without 
conductivity by this, and the width of face of selection of the height variant part 22 can be expanded. 
[0054] Moreover, although ****** explanation was given in the above-mentioned example when this 
invention was applied to the image pick-up equipment of 3 plate type Apply this invention to the image 
pick-up equipment of 2 plate type, and a height variant part is prepared in two image sensors. The 
height of two image sensors may be adjusted according to the amount of zoom, and each focus may be 
amended independently. Moreover, where the focus of an image sensor which prepares a height variant 
part in two image sensors in the image pick-up equipment of 3 plate type, is made to move a focal lens 
and has not prepared the height variant part is adjusted so that it may become the optimal If it is the 
range which may carry out adjustable [ of the height of the image sensor which prepared the height 
variant part ] by the height variant part respectively, and may adjust a focus, in addition does not 
deviate from the technical thought of this invention, a configuration can be changed suitably. 
[0055] 

[Effect of the Invention] Even if it changes the focal location of image pick-up light in a property which 
is different for every color according to the amount of zoom of optical system by detecting the amount 
of zoom of optical system, controlling independently the height of the image pick-up side of each image 
sensor by this invention according to the amount of zoom of this optical system, and adjusting a focus, 
it can adjust so that a focus may become the optimal for each [ which receives the image pick-up light 
of each color ] image sensor of every. For this reason, axial overtone aberration can be amended nearly 
thoroughly and resolution can be raised by amending axial overtone aberration. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the example which applied the image 
pick-up equipment concerning this invention to video camera equipment. 

[Drawing 2] It is the sectional view showing the configuration of the image sensor which constitutes the 
above-mentioned video camera equipment. 

[Drawing 3] It is the sectional view showing the concrete configuration of the above-mentioned image 
sensor. 

[Drawing 4] It is the side elevation showing the concrete configuration of the height variant part which 
constitutes the above-mentioned image sensor. 

[Drawing 5] It is drawing showing the reference table referred to in case the control section which 
constitutes the above-mentioned image pick-up **** performs zoom actuation. 
[Drawing 6] It is a flow chart for explaining the above-mentioned zoom actuation. 
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. [Drawing 7] It is the sectional view showing other concrete configurations of the above-mentioned 
image sensor. * 
[Description of Notations] 

1 Lens 

1A Objective lens 
1B Zoom lens 
1C A focal lens 
1D, 1 F Drive motor 
1E f 1G Potentiometer 

2 Color-Separation Prism 
3R, 3G, 3B Image sensor 

4 Process Processing Section 

5 Seven Motorised section 

6 Eight A/D-conversion section 
9R, 9G, 9B Actuator 

10 Control Section 

1 1 Input Section 

22 Height Variant Part 

23 CCD 

24 Image Pick-up Side 



[Translation done.] 
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(2) 

/ 

fifl-flP^at. 

Jt*B©«S£pJS£-r*K3nJIE#a£tf U JhfE£# 
RX-AS«ffi¥a©ftmffl*KJ5UT±B#»«* : y- io 

*»m*a©iftujajaK:»j6^*#»«i*f ©*«*ffi© 
#j6T*ft»«*f ©«*ffi©ss©*wi*stt*tfJ 

[5fiW©l¥ttfcI!l0n 

[0 0 0 1 ] 

[£*±©f"JJfl«-»] flAtffcf'r**;*^ 
£ *-f * ft** © X- A »fC J6 U T 7 a - 13 X ©«IE £ 

fits.? z.t&simtLK.mm&wizm-rz* 

[0 0 0 2] 

SfitiftbT, mffife&m? (fiTF. CCD: Char so 
ge Coupled Device ) #©@ft»{g!*tf £ffl<^ 

tz M'frttl ^7SIA5»f.ntl^. ' © «t 5 & 

©CCDCiot^LT, »«£fT&'3*Kit©hf7 i 
ftU ^ttT?3 0©CCDfc«fcoTami*ffi*5 3«iC 

© # * 7 se^*^ s . 

[0 0 0 3] ±IB¥«iC©b*7 :: ^^^5geT«» «*. 
#*7g«Trtt, CCD©#H*©*«r*:tt*aiU £ 

[0 0 0 4] 



2 

»js3cLT^*fc»6. CCD©ia*3gc(c:itL-T#en-&a 
[0 0 0 5] — 3«iC©lf'r**/5S«T?tt, ft 

^jctoTJU^snsjattutse^fp^uxASffltJ 

T*. ft. mzttML. #6©3teS:#*©CCD©jlift 

^{t^^^T-So Z.(Dtz#>, ^©3«S;©k'x^-7J^ 
7gtT«, raUHi|t*©CCDSrffl^fc*«a©bf7 i 

[0 0 0 6] ^Ct, Iffi^tLT, X-Affi©X 
fe«^T% X— AU>X*^S!l$-frTX— ASrfT^'S 

t, x-A»»:*i;T7*-*xfi[«***»-r*. £© 

fztb. X-J±m\ZfeCT7*—j3 7>l'>X$:&W}\sT7 
*-#X©«IE£fT&-5i&ga*&£. f«>X 
-A*£7*— #X(M©£»©H«fc*#«>> C©H« 
fctJEoTX— A*fc«i;T7*— *^^>XS:»ftS-ti: 
T 7 * — * X ©ttiE SrfTfc 5 o 

[0007] ^fc. u>x©asf^«Ai*"rs3t©Sfi 

^t5l0-5«i±feiRgA^^-r-5. ^©M±feiRS«, X 
-A U >X©«t*-r ttto-fe X- A*©*» fcffio T3E» 

[0 0 0 8] Z\<DTz#>, $>Z>X— A*©t^{cM±-&iR 
S^ft/h £ & S «fc p © C C D © 7 * — * X# ft© 
{iM^ISSbfc*^, X-AifciMfcSii-fciSC?* 
-*^U>X*»»S-&*t. X— AP>X©SH6fcb 

£*MBrf*/£ttTtt. ^T©CCD©7*-7JXfta^ 
JH6£T*££tfT?*fc<fc*IHIHa*»ofc. ttfc, z. 

©ct 5 U >X£±$© 3 «5£© t^** * 5 ggtCffl 

iK££<fc*»«s©«T©#»a«*fr^. 
[0009] ±as©raH^iK:«*Tttsnfc 

fc©T»Q. X-A»fcj6UTtt-tfeJRa£*iIET*;i 
»«ffi*lRl±3-e:*3:t*«T#*»«8«© 

[0010] 

3tt^*t. 3t¥**»6©»«3tt*^< t ! fo2fe©7 1 £{C 

»»-rsfi»»*at, »#®©i«^^Bi^r^iS$ni 

^§7t t xji^ai ts * m z> 'pts. < t h 2 o (Dtstmm 
ft. jt^jsrox-AafttttB-rsx-Aattm^a 
t. x-Aftttffl^awttfflmaicjscTftatftssf© 



4$IS¥8-289191 



3 

[0 0 11] S&. *»BJtC^Sffl^S«tt. 7*-* 
t0 0 1 2] 

K«^#fr&©»tttf£#A3tT*£, £©««}£ 

bx, <ht>2^©«#s§^KA#J£it3<, cnc 
±K*s«-r4. ^j***^*, -tn-fnfia-flp^a^s 

[0 0 13] ddT, 3t^OX-A**"SI«S-&* 
i. X-ASfcfcUTaafcfc^fcASt-rsilflWfc©? 

* ffi a tc $ra b t 7 * - # x s sssrr z> . 
[0014] mfcmzte, y^-ti^mm^mt. ^» 
B*^aKX-A*«m#a©iftfflfflaK5tf 

[0 0 15] -tlxT. ^©JtHMrpoSSpISE^a 

^©jibbca $ *?r* b T7 a -13 t. zmm-f a. 

-# X «>li t ft S J: -5 (ci^S-T 5 £ £ #T'# S . 
[0 0 16] 

[£j£0!l] SUT, *58W©#JBfc*ifiW£HiB*#JiBl, 

[0017] s-r. *%$£ffsattt&Btt. «*tfH 

*»6©»*5t*3JBfi»C»#-r*6»«i^ , UXA2 £, 

Kfe»*^u XA*»6©ft»«3tsg3fr* 3 -D(Dmm 

$f3R, 3G. 3Bt, KaflfcjU^p 3 R , 3 G, 3B 



(3) 

4 

[0 0 18] ±El/>Xlll ©»<£#£* 

jEst4'»*u>xiAt. mnmvyxi Aiaoi 

3ttSnfc»*3t©X-A«*"SI«f *X-AU'>X1 B 
<h, RX-AU>X1 B^lTAWTSjliTt©?* 
-*X*SSS-f •5fe«S>©7*-*Xlx'>Xl C££«*. 
TI^S. X-AU>X1 BW7*-*X1/>X1 C 

So 

io [0 0 19] iffll/>Xl(l X-A1/>X1B 

*»»S-B-TX-AS»IB-r*X-AW«E*£. 7*-" 

[0 0 2 0] ±EX-A3HggBtt. X-AU>Xl B£ 
fttt^fflfc^WrSliSKft*-* 1 Di, X-A1/>X 
1 B©fi:BS:^tB-r*^T->->3x<-^ 1 EtfrSfc 
3„ fit, mm*-? 1 D{C c fc-pTX-AU>Xl B 

sjttt^c^iiis-sTX-AjiswaE-rsi:. 

->3 * — ? 1 E#, ^©X-A*-r^fc^X-Al/>X 
20 1 B©&BCj£Ufc&ffl*ffi£&£T£«k5l::ftoT^ 

[0 0 2 1 ] ±fB7*— *7.i^gSi5«, 7*-* 

XU>Xl C*3tt*l7j|BlK:»»3**B» ; E-i5' 1 F 

£. 7*-#XI/>Xl C©-f4g$:^tii-r-5^5 : ->->3 

«toT7*-*XW>Xl C&7f:tt7j|R]tcS|j!)$-ti:TX 

-Am^Rr^-r^t, #f»3^iG^ n©x 
-Aitab*x-Ai/>xi c©ffi«k:*i;fcttm* 

so [0 0 2 2] COtT^^^atlt ±EKWl 

®J± £ A/ D g&f -5 A/ D ^J&gB 8 £ £ ffi x. T ^ 3 . 

[0 0 2 3] ±f5#»^*^3R, 3G. 3B 

tt, ra-©*J**Wr*«W«S^*^ (CCD: Charge 

Coupled Device ) ^©HfHlHWIS^&fcD. ^n^-* 

40 n»*iB©*as:pj«-r*jisspi«»s«i/iTi»*. 

LT, ^©k'x^^ggfi* S§«t*f 3R, 3 

g. 3 Bomz^^mWitzmm&v r> 9g, 9 

B<h, ±fS^-^SEl!j^5, 7. IKtba59R, 9 G, 9 
B©tt»trT*5IM»«l 0 £, i-lf *>&©»*& A 
^■T^A^gBl 1 tfti^THS. 
[0 0 2 4] ±jEft»Hi* : P3R. 3G, 3Blt fWJ — - 

©^^*bT^-5©Tjy,T, Rico^x© 
*H«t4. c©aMf 3rh «/itf6a2fc*-r«t 

so ' 2£, ^iSSoJ^g8 2 2©±ffi(C@S^nfeC 
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5 

(D-^ZZ^fflmtZZ-tT*. CCD 2 3©ti{gi® 2 4 

[0025] zommm^sRit, mw2\ (Dm 
m\zmist>nrzm%L<D&m^2 & ±ibccd2 3 

2>i&i I ?-t±.tmftl.<Dffil-2 6^S^-r^)1g&«BB^2 5 
^fATH§. «&2 lCD±ffitr(i, tt#2 1© 

F*jg|$©CCD 2 3, SHU 2 5 ^{SUf 3 <h*lC ft£ 
B2 4fcA**^4»«ft©5^tt£#*LT;»7Xfli2 
7 SBHtTH*. 

[0 0 2 6] E^2 5 it. iffi$"5I^2 2©iS££"5J^ 
^-T-S^tTCCD 2 3 tgflSf 2 6 tCOPaPB*^ 

T^-g,. mwm^f- 2 6 «B§L^^^i;snTfcD, — as 

flftfStt 2 5 t^nt^3 0 . fdJ^flWteffift 2 1 ©n 
©AHiTJte. EK2 5 tmm.^ 2 6£tf-LTfTftt>n 

[0 0 2 7] ±E*apI*«2 2«, 0 3 

(C^-TJ;5tC, -i^^S^2 l©j£S$£@*U ffii^S: 
CCD 2 3<DJ&®»C@£Lfc&-&SA*-f ^7 2 2AA> 
^C0ffi^§«A*-f ^7 2 2 AH CCD 2 3^ 
e<DE^2 5*«lSnxl*l>iiffif 2 6 Sr^-LT 

2«, ^4 4 1 tC^-r e t-5(C, K»HB9Ra>S©ffi!&l!ffi 
^■ffc^it-S^tlrJ: 0, -?-©«£ H £^ffc£-a: 3 d£ 
CCD 2 3©»i0!®2 4©7frtt7iffi]©&B£:§ 
w> \z m S T -5 £ £ T £ 5 «t 5 tC o T V » -5 . 
[0 0 2 8] ffiflDilft*^ 3G, 3BB. ±3£L 

taw? 3 r tB»aiS6t LTio . ±jctra« 

\z&4mmW2 4 ©as S * 3 K: 

[0 0 2 9] £TF. Z<D¥ : r*jJ* : 7&m<Dmft&i5i B M 
tt, *f*l/>XlAl:J;0l7t^nTX-M'>XlB 

x-ai/>xibh m»u>xiaa^ 

XI CCA*fS-&5. 7*-*XI/>XlC(t X— A 

LTft#-*7 , 'JXA2teA**T*. Mi7"UXA2 

T-tft-fn, Mif3R, 3G, 3BI:A»St?>. 
[0 0 3 0] #«Mf3R, 3G, 3BH jfflfcJt** 

M?3R, 3G, 3 BCDa^m^iC^D-tT.Ma^© 
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6 

[0 0 3 1] ^©tfx^^^SffeJi, ^ 

— ^^©fg^irSEoT^*— *X1/>X1 C£i£i&£ 

t>*>, a— y*«±EX*«l 1 £li!f£LT»t£:&7*- 
*7.ffitt«i^Sft$:A^-r'5t> ATJgBl 111 A2/£ 

L&TJix-^SfflWtSi oir«*&r^. Mttffil 0 
tt, A^SBl l^?>OA*x-5'{cjSi;T±f2 ; E-^iK 

io l O^WfMWcS^Tffiijjt-^ 1 F&Blbi - *. 
^tllCcfcO^ mW}^-? 1 Ftt, a— y-**^©A*fCjS 
U fcTJft »C 7 ^ -* 7 1/ > X 1 C &»fb S ■& 5 . 
[0 0 3 2] 7*-*Xl/>XlC*^ilT4t. 7* 
-#71/>Xl C©ffi«lC*i;T#7 l >->3 1 G 

oD«a«m*«xfl:-rs. «ow«bi on »«ttj«EE£S 

>X 1 co 7 * — * 7. !t> 6 ATJtcjfc DTUg $ n 

20 -5„ 

[0 0 3 3] ^CO h'x^"* / 5ggT-l4. £©X 

— au>Xi Btci^X— Ai^a- y-**^cDA7jfcjiS 
bBA^/pK 1 HMftflsLTX-AfcSAaTSi:. A*^H5 

ffil 014> ATJoB 1 l^StOA^^-^tJ^i;T±fS ; & 

SjfflgBl 0^e.CO$iJffllcSt3*^Tffi» ; &-^ l D 5rfg«j 
30 f£o rnciU. Ktd^— ^ l Bit. a— tf^?>©A 
^(C/SUfcTjI^lcX-A U- >X 1' B Sr^Wi^ti-^., 
[0 0 3 4] X-Al^>Xl B^tbT-5 X-AU 
>X1 B©teStj6i;TJp7 i >v'3 ^-^ 1 
ffi*»SBfl:T*. $iJ^HI5l 0«, KtfttH«flEKS:?HTX 
- A U > X 1 B ©ft «*t±B X- A MiZ m C Tzitm t fc 
•St, ^-^IKIIjgBS^SiJffllUT^IIi^-^ 1 DcoiES) 
*f?lh cniCtO, I/^XIWX-Ai^a- 

[0 0 3 5] iiSOJc^lcX-AU-^Xl B 

40 *^»$-&TX-A**?I*-r4t, X-AMICJSUT 
7*-7JXfa^lt?>„ ^fc, ^©7^--^XfiM 

-2>„ ItiibT, X— ASrfT^c3IS(C, X-AifdJSl^ 
T 7 * - * 7 ©ttiE SfTJi 5 i^S^S 5 . 
[0 0 3 6] Sfc. l/>XfflHSf*««AWT*3tffliSfi 
ICjSUTftttSfc*, ; &6«IC7*-*7.{ia^S?a?> 
tit) ^6^*^^ 5. ^©M±feiRS«, X 

X-A**afl;bfct€ro7*-*^&«o*»*» 

so ^fefttcS^-S^tlC^tD, 7*-^7.^>Xl C^:^ 



7 



KM ¥8-2891 91 



7 

[0 0 3 7] Z.<Dlttb. IOtrt*/78iT1t'± 

ft«&9&ES§. flIA&l 0 cm, 2 5 cm. 5 0 cm. 
Ira, 2m©i#tf>X— A»£:7*-;*7X&Btf>&»J© 
Hffi (ETF. *A*-^t^-5. ) - 
©H«£IM»* 1 0 KKttfc** 'J ^iC^Ba^-^ui 
LTfBttbTi5<c 

[0 0 3 8] fit, Mffl&lOiZ, X-A»£^fb£ 

3R, 3G, 3 BO^Spr^a5<£iEtbbT, 7*-*7. 
©H38E£fT&'5. 

[0 0 3 9] tto-fe, vlWf^^^^SaTJS, n 
6 i:it7n-?t- Mc^oTX-AftlcjfcDfcx* 
— *X©ttiE*fi : ^'5. 

[0 0 4 0] Sf. Xfy^SlH^^T, fMWBBlO 

«, a— *ffr<z>mtztt7*—xz®.m&xti2n. 7* 

aXfy7'S 4 Kit*, M^-f-5>t^«^<7.5 : --y7 P S 
2 fcjttr. 

[0 0 4 1 ] Xfy^S2til ( >T, ©JPS&l Of*, fr 

tr. 

[0 0 4 2] Xr^ys 3 iC:fcV>T, iMffilffi 1 0 fi, ± 

mmm^-yji & #m u . srfc & 7 * x t x- 

AM^W^A^-^fC&Sfr&mUTX^'yXS 4 
tcittf. ;^T, Sr£&:7#— ;&X{£B<!:X— Aft*** 

A*-^Mfc»*#^4, t<r>m^<D^ts-y^:m^ 

SHMI^U fffcttAA^-^JSffiUT^^'JUIElit 
fa. dtlKJ:?), friflfSBlOfi, Sfi«fcX-A*K 
i; T 7 * — 13 X *tIE $ fT& -5 fc » © * A * — ^SrS*? 
T*. H&WKti, flUA-WtX— AfttfZ lT?»*i*fc 
7*-*Xfi[«*«F 1 ifcoTHJB^Ttt, fflfgffil 0 
tt, H6fc^-r*^flc*Tf©E«3ft J 2mT»**A* — 

[0 0 4 3] i<Xf77"S 4IC*3^T, OL— tf^£#T 
fc&X- A(4«*« A* S n, X- Aftfi^Sl LTc^S 

[0 0 4 4] Xfy^S 5fc*S^T. ffl»« 1 0 tt. Sr 

fcttX-Affi«s*UiUT. i<xf7ys 6 tcjttr. 

[0 0 4 5] 6£*^T. ©JflfSB 1 0 «, X 

ftx-A(t«K:j*«:-r*7#-*x(fl[«*a[*m-r. * 



(5) 

<? 

©m(i* s 2mT***A*-^ , *#B8bT, *rfc&X— 
MZ 2 t;Mt?i7*-i)XfiiF 2 
LT> fWffiia$ 1 0 «, £©R*fflbfc:7:*--;&Xffi«F 
2tC^oT, »£*^3R©KS(Hflffl5 2 2 SIHWLT 
«#ffi2 4<Dl«$&iSfiLT^7-r?)o 
[0 0 4 6] fflffffilO't*. «ft*f3G, 3B 

JtBXfy^S 3T-SW^n^:*A*-7 r tCS£ 
10 oT. SffcttX— AaZ2K«i;TjaSft!Wa5 2 2 *ffl 
ffl) LTS^B 2 4 ©«£ Sri^ST?),, 

[0 0 4 7] £ftc«fc»3. ^otx^^^SBTfi, 
X-AMtCJi&CTS-Jl^^^ 3 R. 3G, 3BOIM 
2 4©iS3£ffi3itCllgLT, 7*— *X*fflJtHaiE 
t5Ii««T*5. Z.(Dfztb. X— AMfcJSCTHLhe 
«JS**SE<bLTt>. Stt±eJRJ£lC* , ^<7*-*X© 

Oii«Sg«t:*lr»T7*-*XW>X*»illS , &*^t 

[0 0 4 8] &45, ±j£©SI;&S0iJT«. KWit-^ 1 G 
R^-^Btft* 7 tCt 0 7 * -13 X U >X 1 C 

*«T7*-*xowB*fT»:5«*tix&*«, m&m 

/Ht;i'7 2 2 A^f©i^£liJ^g|$2 2l;i^TCCD2 
3©jf{g!ffi2 4©7t$473rn]0)ftB£HgLT7:*— #X 
©WSESfrfc 3 IW^"? 1 GRW: 

so &J;tf{£«#ffc£03^<t#T:#-5„ 

[0 0 4 9] ±JB©^S£0!ITtt, ii^SRffl 

CCD 2 3tSS«*^2 6t<D«^fclH^2 5£JBl>* 
t>©£^b;fc#, -^©&Se£S£ oJ^gC2 2 ZiftlsTfT 

!«£W^a$2 2 bT©S=iiSte, 09 

Atf«iBP*&«*o-«o*tU, ftfi©*8Eti±Mi©2l 

[0 050] !6ta'5j*«2 2tfimn*m-cm 

40 <75iB$Bj^a52 2£a£yjtCtS:BU =&^CD^$ pJ^BI52 
2 S^UCCD2 3 tttttflff 2 6 SrttmWIcS^-T 

ntfj:^. cnir«fc»j, !fisapisEW2 2i#ftE*tu 

[0051] »aBi*as2 2*«i»*tt*wuft^ 
as 2 2i:B«/^->3 2&fom-?z>z\tx\ zomu 

A$>->3 2£jl-LTCCD2 3tiiSf2 6 
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(6) 



[0 0 5 2] nt)^, Z.<D£ot£ffi&mT3RT\t, 
CCD2 3&/h3&K2 8±KH5£U /hS«2 8©«» 
*a»il$#*fc«>©S : f 2 9 SKtt*. *bT. CCD 

2 30#«^S:7-r-^3 0 <£^LTSf 2 9©±*tC^ 

©SB : P2 9©TSB*/h*S2 8©II/^->3 1 lc« 
[0 0 5 3] ±KE^/^->3 2«> S@S^©«gmti 

©5ts*fa»sfco, asttofc^atesm ^72 2 a 

3 2«, sir? 2 9«©»fcjfci;T&g&R£tt»j*3ft 

^LT. gfi^/N'^->3 2©— tt«/h*«2 8 

iif 2 6 {cmawtc^it$n-5 0 cncio, ccd 

2 3tSM*f 2 6jWE»/1*'->3 2£«fl§LT«& 

«ht?«spt««2 2 *«j«-r*;: jss£«tfft 

§E 2 2©SK©*i^J£tf-5)^ 
[0 0 5 4] ±i£©*iS0l|T«:. 3«5$;©ii»g 

miz^mm^mmvrcm^\zm^rm.mLrz^ 2« 
©aHfcSMfc+SMU&ajau 2-D<Dffimm^zm2~zi 
x— A£icjsi;T2o©i8#3ii j p©iis3£ 

iiSL'T#^©7^-^X^*5i^*iiELT ; b<i;<> S 
fc. 3«*©»«S«IC*t»T2t>©««* ; pfcjaSpI 

* is ttx ^ & ms&*^© 7 * - % x s ft jg i & 3 J; p 

{cflSLfctt^T. «£*TSg«£S»tfc»«* : F©i93 
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